cholesterol homeostasis, mediating cellular uptake of lipoprotein particles by high affinity binding to its ligands, 
apolipoprotein (apo) B-100 and apoE. The ligand-binding domain of the LDL receptor contains 7 cysteine-rich 
repeats of approximately 40 amino acids, wherein each repeat contains 6 cysteines, which form 3 intra-repeat 
disulfide bonds . These unique structural features provide the LDL receptor with its ability to specifically interact 
with apo B-100 and apoE, thereby allowing for transport of these lipoprotein particles across cellular membranes 
5 and metabolism of their components. Soluble fragments containing the extracellular domain of the LDL receptor 
have been shown to retain the ability to interact with its specific lipoprotein ligands (Simmons et al., J. Biol. 
Cherry 272:25531-25536 (1997)). LDL receptors are further described in Javitt, FASEBJ .. 9(13): 1378-1381 
(1995) and Herz and Willnow, Ann. NY Acad. Sci .. 737:14-19 (1994). Thus, proteins having sequence identity 
with LDL receptors are of interest. 

1 0 More generally, all membrane-bound proteins and receptors can play an important role in the formation, 

differentiation and maintenance of multicellular organisms. The fate of many individual cells, e.g. , proliferation, 
migration, differentiation, or interaction with other cells, is typically governed by information received from 
other cells and/or the immediate environment. This information is often transmitted by secreted polypeptides 
(for instance, autogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 

15 hormones) which are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. 
Such membrane-bound proteins and cell receptors include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules like 
* selectins and integrins. For instance, transduction of signals that regulate cell growth and differentiation is 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 

20 that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
nerve growth factor receptor. Of particular interest are membrane bound proteins that have type II 
transmembrane domains. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor irnmunoadhesins, for instance, can be employed as therapeutic 
25 agents to block receptor-ligand interaction. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 

Efforts are thus being undertaken by both industry and academia to identify new, native proteins, 
particularly membrane bound proteins including type II transmembrane bound proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
30 receptor proteins. The results of such efforts are provided herein. 

81. PRO1083 

Of particular interest are membrane bound proteins that belong to the seven transmembrane (7TM) 
35 receptor superfamily. Examples of these receptors include G-protein coupled receptors such as ion receptors. 
Another example of a 7TM receptor superfamily member is described in Osterhoff, et al., DNA Cell Biol .. 
16(4):379-389 (1997). 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
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pharmaceutical and diagnostic agents. Receptor irrraiunoadhesins , for instance, can be employed as therapeutic 
agents to block receptor-ligand interaction. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 

Efforts are being undertaken by both industry and academia to identify new, native receptor proteins. 
Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
5 sequences for novel receptor proteins. The results of such efforts are presented herein. 

82. PRO200 

Polypeptides involved in survival, proliferation and/or differentiation of cells are of interest. 
Polypeptides known to be involved in the survival, proliferation and/or differentiation of cells include VEGF 
10 and members of the bone morphogenetic protein family. Therefore, novel polypeptides which are related to 

either VEGF or the bone morphogenetic protein are of interest. 
3 ~ f The heparin-binding endothelial cell-growth factor, VEGF, was identified and purified from media 

conditioned by bovine pituitary follicular or folliculo-stellate cells over several years ago. See Ferrara et al. , 
y Biophys. Res. Comm. 161, 851 (1989). VEGF is a naturally occurring compound that is produced in follicular 
»-15 or folliculo-stellate cells (FC), a morphologically well characterized population of granular cells. The FC are 

stellate cells that send cytoplasmic processes between secretory cells. 
* VEGF is expressed in a variety of tissues as multiple homodimeric forms (121 , 165 , 189 and 206 amino 

j>.- acids per monomer) resulting from alternative RNA splicing. VEGF 12 i is a soluble mitogen that does not bind 
j" - heparin; the longer forms of VEGF bind heparin with progressively higher affinity. The heparin-binding forms 
: 20 of VEGF can be cleaved in the carboxy terminus by plasxnin to release (a) diffusible form(s) of VEGF. Amino 
Cr acid sequencing of the carboxy terminal peptide identified after plasmin cleavage is Arg 110 -Ala m . Amino 
terminal " core" protein, VEGF (1-1 10) isolated as ahomodimer, binds neutralizing monoclonal antibodies (4.6.1 
and 2E3) and soluble forms of FMS-like tyrosine kinase (FLT-1), kinase domain region (KDR) aad fetal liver 
kinase (FLK) receptors with similar affinity compared to the intact VEGF 165 homodimer. 
25 As noted, VEGF contains two domains that are responsible respectively for binding to the KDR and 

FLT-1 receptors. These receptors exist only on endothelial (vascular) cells. As cells become depleted in 
oxygen, because of trauma and the like, VEGF production increases in such cells which then bind to the 
respective receptors in order to signal ultimate biological effect. The signal then increases vascular permeability 
and the cells divide and expand to form new vascular pathways - vasculogenesis and angiogenesis. 
30 Thus, VEGF is useful for treating conditions in which a selected action on the vascular endothelial cells , 

in the absence of excessive tissue growth, is important, for example, diabetic ulcers and vascular injuries 
resulting from trauma such as subcutaneous wounds . Being a vascular (artery and venus) endothelial cell growth 
factor, VEGF restores cells that are damaged, a process referred to as vasculogenesis, and stimulates the 
formulation of new vessels, a process referred to as angiogenesis. 
35 VEGF would also find use in the restoration of vasculature after a myocardial infarct, as well as other 

uses that can be deduced. In this regard, inhibitors of VEGF are sometimes desirable, particularly to mitigate 
processes such as angiogenesis and vasculogenesis in cancerous cells. 

Regarding the bone morphogenetic protein family, members of mis family have been reported as being 
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involved in the differentiation of cartilage and the promotion of vascularization and osteoinduction in preformed 
hydroxyapatite. Zou, et al., Genes Dev . (U.S.), 11(17):2191 (1997); Levine, et al., Ann. Plast. Surg .. 
39(2): 158 (1997). A number of related bone morphogenetic proteins have been identified, all members of the 
bone morphogenetic protein (BMP) family. Bone morphogenetic native and mutant proteins, nucleic acids 
encoding therefor, related compounds including receptors, host cells and uses are further described in at least: 
5 U.S. PatentNos. 5,670,338; 5,454,419; 5,661,007; 5,637,480; 5,631,142; 5,166,058; 5,620,867; 5,543,394; 
4,877,864; 5,013,649; 55,106,748; and 5,399,677. Of particular interest are proteins having homology with 
bone morphogenetic protein 1, a procollagen C-proteinase that plays key roles in regulating matrix deposition. 

The present invention is predicated upon research intended to identify novel polypeptides which are 
related to VEGF and the BMP family, and in particular, polypeptides which have a role in the survival, 

10 proliferation and/or differentiation of cells. While the novel polypeptides are not expected to have biological 
activity identical to the known polypeptides to which they have homology, the known polypeptide biological 
activities can be used to determine the relative biological activities of the novel polypeptides. In pairticular, the 

V ; novel polypeptides described herein can be used in assays which are intended to determine the ability of a 
polypeptide to induce survival, proliferation or differentiation of cells. In turn, the results of these assays can 
be used accordingly, for diagnostic and therapeutic purposes. The results of such research is the subject of the 
present invention. 

83. PRQ285andPRQ286 

; ,s The cloning of the Toll gene of Drosophila, a maternal effect gene that plays a central role in the 

=20 establishment of the embryonic dorsal-ventral pattern, has been reported by Hashimoto et al. , Cell 52, 269-279 
(1988). The Drosophila Toll gene encodes an integral membrane protein with an extracytoplasmic domain of 
803 amino acids and a cytoplasmic domain of 269 amino acids. The extracytoplasmic domain has a potential 
membrane-spanning segment, and contains multiple copies of a leucine-rich segment, a structural motif found 
in many transmembrane proteins. The Toll protein controls dorsal-ventral patterning in Drosophila embryos 

25 and activates the transcription factor Dorsal upon binding to its ligand Spatzle. (Morisato and Anderson, Cell 
76, 677-688 (1994).) In adult Drosophila, the Toll/Dorsal signaling pathway participates in the anti-fungal 
immune response. (Lenaitre et al., Cell 86, 973-983 (1996).) 

A human homologue of the Drosophila Toll protein has been described by Medzhitov et al. , Nature 388, 
394-397 (1997). This human Toll, just as Drosophila Toll, is a type I transmembrane protein, with an 

30 extracellular domain consisting of 21 tandemly repeated leucine-rich motifs (leucine-rich region - LRR), 
separated by a non-LRR region, and a cytoplasmic domain homologous to the cytoplasmic domain of the human 
interleukin- 1 (IL-1) receptor. A constitutively active mutant of the human Toll transfected into human cell lines 
was shown to be able to induce the activation of NF-kB and the expression of NF-icB-controlled genes for the 
inflammatory cytokines IL-1, IL-6 and IL-8, as well as the expression of the constimulatory molecule B7.1, 

35 which is required for the activation of native T cells. It has been suggested that Toll functions in vertebrates as 
a non-clonal receptor of the immune system, which can induce signals for activating both an innate and an 
adaptive immune response in vertebrates. The human Toll gene reported by Medzhitov et al. , supra was most 
strongly expressed in spleen and peripheral blood leukocytes (PBL), and the authors suggested that its expression 
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